Neurotrophin-4/5 and neurotrophin-3 are present within the human ovarian follicle but appear to have different paracrine/autocrine functions.
Neurotrophins are a family of soluble polypeptide growth factors widely recognized for their role in the mammalian nervous system. We first reported the unique presence of one neurotrophin, brain-derived neurotrophic factor (BDNF), in the follicular fluid of the human ovarian follicle. The BDNF receptor, Trk B, was identified in mouse oocytes, and BDNF accelerated first polar body extrusion in vitro. In the present study, we examined human follicular fluid and mouse immature oocytes to determine whether another Trk B ligand, neurotrophin-4/5 (NT-4/5), is present within the ovarian follicle and if so, whether it demonstrates activity similar to that of BDNF. We also examined whether a non-Trk B neurotrophin ligand, neurotrophin-3 (NT-3), is present within the follicle and has a possible role in oocyte maturation. NT-4/5 and NT-3 were noted to be present in all human follicular fluid samples aspirated from follicles of women undergoing in vitro fertilization. NT-4/5, but not NT-3, significantly promoted mouse oocyte polar body extrusion. Trk C receptors were not noted to be present in mouse oocytes. This study demonstrates for the first time that NT-4/5 and NT-3 are present in the follicular fluid of the human ovary. These data suggest that NT-4/5, like BDNF, promotes oocyte nuclear maturation. In contrast, NT-3 does not promote oocyte maturation but may contribute to follicle-oocyte maturation by mechanisms not yet identified.